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power supply 1s applied, includes: a communication device
configured to obtain update software for an update target
controller from a server; a processor configured to determine
whether to perform updating of a vehicle using the obtained
update software by determining statuses ol an auxiliary
battery and a main battery of the vehicle; and a storage
configured to store data and algorithms driven by the pro-
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APPARATUS FOR PROVIDING UPDATE,
SYSTEM HAVING THE SAME AND
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority to Korean Patent

Application No. 10-2021-0096661, filed on Jul. 22, 2021,
the entire contents of which 1s incorporated herein for all
purposes by this reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an update control appa-
ratus, a system including the same, and a method thereof,
and more particularly, to a technique for determining an
update entry depending on a dual power supply state.

Description of Related Art

With development of vehicle industry, development of a
system to provide various services using a wireless com-
munication technique 1s continuously being made to provide
convenience to a driver. For example, a vehicle may update
software ol a controller mounted on the vehicle through
wireless communication (over the air (OTA)). Since the
update of the controller cannot be performed while driving,
it may be performed while the vehicle 1s parked. Power 1s
required for updating the controller, and the power may be
supphed by a battery mounted in the vehicle. Accordmglyj
it 1S necessary to secure a suflicient remaining battery
capacity to update the controller.

Since only one battery 1s provided 1n a single-powered
vehicle, 1t was determined whether to perform wireless
update entry in consideration of a charge amount of a main
battery. Recently, as a number of dual-powered vehicles has
increased, a technique for determining wireless update entry
of the dual-powered vehicles 1s required.

The information disclosed in this Background of the
Invention section 1s only for enhancement of understanding
of the general background of the invention and may not be
taken as an acknowledgement or any form of suggestion that
this information forms the prior art already known to a
person skilled in the art.

BRIEF SUMMARY

Various aspects of the present imnvention are directed to
providing an update control apparatus, a system including
the same, and a method thereot, configured for determinming,
statuses of an auxiliary battery and a main battery to
determine whether an update of a controller of a vehicle
including a dual-power supply when updating 1it.

The technical objects of the present invention are not
limited to the objects mentioned above, and other technical
objects not mentioned may be clearly understood by those
skilled 1n the art from the description of the claims.

Various aspects of the present immvention are directed to
providing an update control apparatus of a vehicle to which
a dual-power supply 1s applied, including: a communication
device configured to obtain update software for an update
target controller from a server; a processor configured to
determine whether to perform updating of a vehicle using
the acquired software by determining statuses of an auxiliary
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battery and a main battery of the vehicle; and a storage
configured to store data and algorithms driven by the pro-
CESSOT.

In various exemplary embodiments of the present inven-
tion, the processor may include determining at least one of
a communication state, a temperature, a voltage, or a state of
charge (SOC) value of the auxiliary battery.

In various exemplary embodiments of the present mnven-
tion, the processor may determine that the auxiliary battery
1s 1n an updatable state when the processor concludes that
the communication state of the auxiliary battery 1s normal,
the temperature of the auxiliary battery satisfies a predeter-
mined range, the voltage of the auxiliary battery 1s smaller
than a predetermined maximum voltage, and the SOC value
of the auxihiary battery exceeds a predetermined usable
SOC.

In various exemplary embodiments of the present mnven-
tion, the processor depending on whether the status of the
auxiliary battery satisfies a predetermined condition, may
determine a total charge amount by use of a charge amount
of the main battery, or may determine the total charge
amount by use of the charge amount of the main battery and
a charge amount of the auxiliary battery.

In various exemplary embodiments of the present mnven-
tion, the processor may determine whether to perform the
updating of the vehicle by comparing the total charge
amount with a discharge amount required for the updating.

In various exemplary embodiments of the present inven-
tion, the processor may perform the updating of the vehicle
when a value obtained by subtracting the discharge amount
required for the updating from the total charge amount 1s
greater than a predetermined SOC reference value of the
main battery.

In various exemplary embodiments of the present mnven-
tion, the processor may determine the statuses of the aux-
iliary battery and the main battery for updatmg the vehicle
when 1gn1t1011 of the vehicle 1s turned o

In various exemplary embodiments of the present mnven-
tion, the processor may control a use area of the main battery
to be varied and used depending on the status of the auxiliary
battery.

Various aspects of the present invention are directed to
providing a vehicle system including: a first battery; a
second battery; and an update control apparatus configured
to determine whether to perform updating of a vehicle by
determining statuses of the first battery and the second
battery.

In various exemplary embodiments of the present mnven-
tion, the first battery may supply power when starting the
vehicle, the second battery may supply power when 1gnition
of 1s turned ofl.

In various exemplary embodiments of the present mnven-
tion, it may further include a battery management device
configured to monitor the statuses of the first battery and the
second battery to provide information related to the statuses
of the first battery and the second battery to the update
control apparatus.

In various exemplary embodiments of the present inven-
tion, the update control apparatus may include determinming
at least one of a communication state, a temperature, a
voltage, or a state of charge (SOC) value of the second
battery.

In various exemplary embodiments of the present mnven-
tion, the update control apparatus may determine that the
second battery 1s 1n an updatable state when a communica-
tion state of the second battery 1s normal, the temperature of
the second battery satisfies a predetermined range, the
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voltage of the second battery 1s smaller than a predetermined
maximum voltage, and the SOC value of the second battery
exceeds a predetermined usable SOC.

In various exemplary embodiments of the present inven-
tion, the update control apparatus depending on whether the
status of the second battery satisfies a predetermined con-
dition, may determine a total charge amount by use of a
charge amount of the first battery, or may determine the total
charge amount by use of the charge amount of the first
battery and a charge amount of the second battery.

In various exemplary embodiments of the present inven-
tion, the update control apparatus may determine whether to
perform the updating of the vehicle by comparing the total
charge amount with a discharge amount required for the
updating.

In various exemplary embodiments of the present inven-
tion, the update control apparatus may perform the updating
of the vehicle when a value obtained by subtracting the
discharge amount required for the updating from the total
charge amount 1s greater than a predetermined SOC refer-
ence value of the first battery.

Various aspects of the present immvention are directed to
providing an update control method including: obtaiming,
update software for an update target controller from a server;
determining whether to perform updating of a vehicle using
the obtained update software by determining statuses of an
auxiliary battery and a main battery of the vehicle; and
performing the updating of the vehicle depending on a result
of the determining.

In various exemplary embodiments of the present inven-
tion, the performing of the updating of the vehicle may
include determining at least one of a communication state,
a temperature, a voltage, or a state of charge (SOC) value of
the auxiliary battery.

In various exemplary embodiments of the present inven-
tion, the performing of the updating of the vehicle may
turther include determining that the second battery 1s in an
updatable state when a communication state of the second
battery 1s normal, the temperature of the second battery
satisfies a predetermined range, the voltage of the second
battery 1s smaller than a predetermined maximum voltage,
and the SOC value of the second battery exceeds a prede-
termined usable SOC.

In various exemplary embodiments of the present inven-
tion, the performing of the updating of the vehicle may
include: determiming a total charge amount by use of a
charge amount of the main battery when the status of the
auxiliary battery does not satisty a predetermined condition;
determining the total charge amount by use of the charge
amount of the main battery and a charge amount of the
auxiliary battery when the status of the auxihiary battery
satisfies the predetermined condition; and determining
whether to perform the updating of the vehicle by comparing,
the total charge amount with a discharge amount required for
the updating.

According to the present techmique, 1t 1s possible to
determine statuses of an auxiliary battery and a main battery
to determine whether an update of a controller of a vehicle
including a dual-power supply when updating 1t, performing
the update 1n a stable power situation, and expanding a
usable area of the main battery.

Furthermore, various effects which may be directly or
indirectly 1identified through the present specification may be
provided.

The methods and apparatuses of the present imvention
have other features and advantages which will be apparent
from or are set forth 1n more detail 1n the accompanying
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drawings, which are incorporated herein, and the following
Detailed Description, which together serve to explain certain
principles of the present invention.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 illustrates a block diagram showing a configuration
of a vehicle system including an update control apparatus
according to various exemplary embodiments of the present
invention.

FIG. 2 illustrates an update control method according to
various exemplary embodiments of the present invention.

FIG. 3 illustrates a computing system according to vari-
ous exemplary embodiments of the present invention.

It may be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified rep-
resentation of various features illustrative of the basic prin-
ciples of the mvention. The specific design features of the
present 1nvention as disclosed herein, including, for
example, specific dimensions, orientations, locations, and
shapes will be determined in part by the particularly
intended application and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present mvention throughout the
several figures of the drawing.

DETAILED DESCRIPTION

Retference will now be made 1n detail to various embodi-
ments ol the present invention(s), examples of which are
illustrated 1n the accompanying drawings and described
below. While the mnvention(s) will be described 1n conjunc-
tion with exemplary embodiments of the present invention,
it will be understood that the present description is not
intended to limit the invention(s) to those exemplary
embodiments. On the other hand, the invention(s) 1s/are
intended to cover not only the exemplary embodiments of
the present invention, but also various alternatives, modifi-
cations, equivalents and other embodiments, which may be
included within the spirit and scope of the mvention as
defined by the appended claims.

Hereinatter, some exemplary embodiments of the present
invention will be described in detaill with reference to
exemplary drawings. It should be noted that in adding
reference numerals to constituent elements of each drawing,
the same constituent elements have the same reference
numerals as possible even though they are indicated on
different drawings. Furthermore, 1n describing exemplary
embodiments of the present invention, when 1t 1s determined
that detailed descriptions of related well-known configura-
tions or functions interfere with understanding of the exem-
plary embodiments of the present imnvention, the detailed
descriptions thereof will be omaitted.

In describing constituent elements according to various
exemplary embodiments of the present invention, terms
such as first, second, A, B, (a), and (b) may be used. These
terms are only for distinguishing the constituent elements
from other constituent elements, and the nature, sequences,
or orders of the constituent elements are not limited by the
terms. Furthermore, all terms used herein including techni-
cal scientific terms have the same meanings as those which
are generally understood by those skilled in the technical
field to which various exemplary embodiments of the pres-
ent invention pertains (those skilled in the art) unless they
are differently defined. Terms defined 1n a generally used
dictionary shall be construed to have meamings matching
those 1in the context of a related art, and shall not be
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construed to have i1dealized or excessively formal meanings
unless they are clearly defined 1n the present specification.

Hereinafter, various exemplary embodiments of the pres-
ent imvention will be described 1n detail with reference to
FIG. 1 to FIG. 3.

FI1G. 1 1llustrates a block diagram showing a configuration
of a vehicle system including an update control apparatus
according to various exemplary embodiments of the present
invention.

Referring to FIG. 1, software (program) of an in-vehicle
controller may be updated through wireless communication
between a vehicle system 10 and a server 20. The server 20
may transmit software (program) for updating the in-vehicle
controller to the vehicle system 10.

A vehicle system according to various exemplary embodi-
ments of the present invention may include an update
control apparatus 100, a battery management device 200, a
main battery (first battery) 300, an auxiliary battery (second
battery) 400, and an update target controller 500.

The update control apparatus 100 according to the exem-
plary embodiment of the present invention may be 1mple-
mented inside the vehicle. In the instant case, the update
control apparatus 100 may be integrally formed with internal
control units of the vehicle, or may be implemented as a
separate device to be connected to control units of the
vehicle by a separate connection means.

The update control apparatus 100 may include an inte-
grated central control unit (ICU) for distributing power to
the vehicle, and a communication control unit (CCU).
Furthermore, the update control apparatus 100 may check
whether the update target controller 500 1s required, and
upon completion of a download of software for an update,
may receive an update approval from a driver to transmit an
update command to the update target controller 500 after
ignition ofl (IG OfI).

The update control apparatus 100 may determine whether
to update the vehicle using the acquired software by deter-
mimng statuses of the auxiliary battery 400 and the main
battery 300.

In the 1nstant case, the state of the auxihary battery may
include at least one of a communication state, a temperature,
a voltage, or a state of charge (SOC). Furthermore, the status
of the main battery may include an SOC value of the main
battery, etc.

Referring to FIG. 1, the update control apparatus 100 may
include a communication device 110, a storage 120, and a
processor 130.

The communication device 110 1s a hardware device
implemented with various electronic circuits to transmit and
receive signals through a wireless or wired connection, and
may transmit and receive mformation based on in-vehicle
devices and in-vehicle network communication techniques.
As various exemplary embodiments of the present inven-
tion, the in-vehicle network communication techniques may
include controller area network (CAN) communication,
Local Interconnect Network (LIN) communication, flex-ray
communication, and the like.

Furthermore, the communication device 110 may perform
communication by use of a server, inirastructure, or third
vehicles outside the vehicle, and the like through a wireless
Internet technique or short range communication technique.
Herein, the wireless Internet technique may include wireless
LAN (WLAN), wireless broadband (Wibro), Wi-F1, World-
wide Interoperability for Microwave Access (WiIMAX), eftc.
Furthermore, short-range commumnication technique may
include Bluetooth, ZigBee, ultra wideband (UWB), radio

frequency 1dentification (RFID), infrared data association
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(IrDA), and the like. For example, the communication
device 110 may perform wireless communication for updat-
ing the server 20 and the in-vehicle controllers, and may
download software (program) for the updating from the
server 20 1n an 1gnition-on state.

The storage 120 may store data and/or algorithms
required for the processor 130 to operate, and the like.

As various exemplary embodiments of the present inven-
tion, the storage 120 may store information received from
the battery management device 200 that manages the sta-
tuses of the main battery 300 and the auxiliary battery 400,
etc. In the instant case, the information received from the
battery management device 200 may include a temperature,
a voltage, a SOC, a communication state, and the like of the
auxiliary battery 400.

The storage 120 may include a storage medium of at least
one type among memories of types such as a flash memory,
a hard disk, a micro, a card (e.g., a secure digital (SD) card
or an extreme digital (XD) card), a random access memory
(RAM), a static RAM (SRAM), a read-only memory
(ROM), a programmable ROM (PROM), an electrically
crasable PROM (EEPROM), a magnetic memory (MRAM),
a magnetic disk, and an optical disk.

The processor 130 may be electrically connected to the
communication device 110, the storage 120, and the like,
may electrically control each component, and may be an
clectrical circuit that executes software commands, performs-
ing various data processing and determinations described
below.

The processor 130 may process a signal transferred
between components of the update control apparatus 100,
and may perform overall control such that each of the
components can perform its function normally.

The processor 130 may be implemented 1 a form of
hardware, software, or a combination of hardware and
soltware, or may be implemented as microprocessor, and
may be, e.g., an electronic control unit (ECU), a micro
controller umit (MCU), or other subcontrollers mounted 1n
the vehicle.

The processor 130 may determine the statuses of the
auxiliary battery 400 and the main battery 300, and may
determine whether to update the vehicle by use of the
soltware obtained from the server 20 through the commu-
nication device 110.

The processor 130 may determine at least one of a
communication state, a temperature, a voltage, or a state of
charge (SOC) value of the auxiliary battery 400. That 1s, the
processor 130 may determine whether a commumnication
state of the auxiliary battery 400 1s normal, whether a
temperature of the auxiliary battery 400 satisfies a prede-
termined range, whether a voltage of the auxiliary battery
400 1s smaller than a predetermined maximum voltage, and
whether an SOC value of the auxiliary battery 400 exceeds
a predetermined usable SOC.

Accordingly, the processor 130 may determine that the
auxiliary battery 400 1s in an updatable state when the
communication state of the auxiliary battery 400 1s normal,
the temperature of the auxiliary battery 400 satisfies the
predetermined range, the voltage of the auxiliary battery 400
1s smaller than the predetermined maximum voltage, and the
SOC value of the auxiliary battery 400 exceeds the prede-
termined usable SOC.

When the status of the auxiliary battery 400 does not
satisly any one of the above-described conditions (tempera-
ture, voltage, communication state, and SOC), the processor
130 determines a total charge amount by use of a charge
amount of the main battery 300.
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On the other hand, when the status of the auxiliary battery
400 satisties all of the above-described conditions (tempera-
ture, voltage, communication state, SOC), the processor 130
may determine the total charge amount by use of both the
charge amounts of the main battery 300 and the auxiliary 5
battery 400.

Accordingly, the processor 130 may determine whether to
perform the updating of the vehicle by comparing the
determined total charge amount and a discharge amount
required for the updating. That 1s, the processor 130 per- 10
forms the updating when a value obtained by subtracting the
discharge amount required for the updating from the total
charge amount 1s greater than a pre-determined SOC refer-
ence value of the main battery, and does not perform the
updating of the vehicle and re-determines the status of the 15
battery when the value obtained by subtracting the discharge
amount required for the updating from the total charge
amount 1s smaller than or equal to the pre-determined SOC
reference value of the main battery.

The battery management device 200 may be a battery 20
management system (BMS), and may monitor general sta-
tuses of the main battery 300 and the auxiliary battery 400
to provide monitored results to the update control apparatus
100. In the instant case, the monitored results may include
status information of the auxiliary battery 400, the tempera- 25
ture of the auxiliary battery 400, the voltage of the auxiliary
battery 400, the SOC value of the auxiliary battery 400, the
charge amount of the main battery 300, and the like. When
the vehicle includes an internal combustion engine, the
general statuses of the main battery 300 and the auxiliary 30
battery 400 may be monitored through a battery sensor
instead of the battery management device 200, and the
update control apparatus 100 may receive and use informa-
tion related to the general statuses of the main battery 300
and the auxiliary battery 400 from the battery sensor. 35

The main battery 300 may be a high-voltage battery, and
when the vehicle 1s an electric vehicle, may supply electric
power to a motor of the vehicle, and may supply electric
power when the vehicle 1s starting.

The auxiliary battery 400 may be a low-voltage battery 40
that supplies power to an electric load mounted on the
vehicle, and may be charged by the main battery 300. In the
instant case, since the auxiliary battery 400 has a high charge
acceptance and 1s limited 1n volume in consideration of
fixedness, a lithium battery (NCM series) may be used. 45
However, the lithium battery has a large diflerence between
acceptances of charging and discharging currents depending
on a temperature thereof, and thus a temperature require-
ment may be considered. The lithium battery may also be
limited 1n voltage to prevent problems caused by overcharg- 50
ng.

Accordingly, the vehicle system of such a dual power
structure may supply electric power to electrical components
of the vehicle through the auxiliary battery 400 during
parking to secure a starting performance of the main battery 55
300.

The update target controller 500 may include at least one
controller. The update target controller 5300 may include at
least one of a navigation device, an audio, video, navigation
(AVN) system, or an electronic control unit (ECU). 60

The update control apparatus 100 in various exemplary
embodiments of the present invention may control software
update of the update target controller 500, and may down-
load software from the server 20 to update the update target
controller 500. 65

Accordingly, according to various exemplary embodi-
ments of the present invention, it 1s possible to perform an

8

OTA update 1 a stable power supply state by determining
the status of the auxiliary battery 400 in consideration of a
characteristic of the auxiliary battery 300 in a dual-power
vehicle and determining whether to perform an OTA update
entry depending on the status of the auxiliary battery 400.
Furthermore, according to various exemplary embodiments
of the present mvention, 1t 1s possible to secure an OTA
updatable charge amount compared to a single power supply
by determining an energy range which 1s available for the

OTA update depending on the status of the auxiliary battery
400.

Hereinatter, an update control method according to vari-

ous exemplary embodiments of the present invention will be
described 1n detail with reference to FI1G. 2. FIG. 2 illustrates

an update control method according to various exemplary
embodiments of the present invention.
Heremnaftter, 1t 1s assumed that the update control appara-

tus 100 of the of FIG. 1 performs processes of FIG. 2.

Furthermore, in the description of FIG. 2, operations
referred to as being performed by a device may be under-
stood as being controlled by the processor 130 of the update
control apparatus 100.

A dual-power vehicle may support power during parking
by use of the auxiliary battery 400, and may vary a use area
of the main battery 300 depending on a power state of the
auxiliary battery 400.

Retferring to FIG. 2, when downloading software of the
update target controller 500 1n an 1gnition-on state, the
update control apparatus 100 checks the power state of the
auxiliary battery 400 at an 1gnition-ofl time point (S101). I
the stant case, 1 various exemplary embodiments of the
present mvention, although a CCU and an ICU are imple-
mented as one update control apparatus 100, the CCU may
transmit a power determination request to the ICU, the ICU
may receirve the power determination request, and an opera-
tion of FIG. 2 may be seen as being driven by the ICU.

The update control apparatus 100 may determine whether
a status of the auxiliary battery 400 1s normal, whether a
temperature of the auxiliary battery 400 1s higher than a
predetermined lower limit reference value and lower than an
upper limit reference value, whether a voltage of the aux-
liary battery 400 1s smaller than a predetermined maximum
voltage, and an SOC value of the auxiliary battery 400
exceeds a predetermined usable SOC. In the instant case, the
status of the auxiliary battery 400 may include a communi-
cation state, and it may be determined whether the commu-
nication state is normal.

In the instant case, the auxiliary battery 400 may be a
lithium battery (NCM series). However, the lithium battery
has a large difference between acceptances of charging and
discharging currents depending on a temperature thereof,
and thus the update control apparatus 100 may determine
whether to perform the updating of the vehicle i consider-
ation of a temperature condition of the auxiliary battery 400.
Furthermore, the update control apparatus 100 may deter-
mine whether to perform the updating of the vehicle in
consideration of a voltage condition to prevent overcharging
of the auxiliary battery 400.

The update control apparatus 100 determines that the
status of the auxiliary battery 400 1s suflicient for the
updating when the status of the auxiliary battery 400, the
temperature of the auxiliary battery 400, the voltage of the
auxiliary battery 400, and the SOC condition of the auxiliary
battery 400 1n step S102 are all satistied.

Accordingly, the updated control apparatus 100 sets a
total charge amount X as a sum of charge amounts of the
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main battery 300 and the auxiliary battery 400 to determine
entry reference of the main battery (S103).

On the other hand, the update control apparatus 100
determines that the status of the auxihiary battery 400 is
isuihicient for the updating when at least one of the status
of the auxiliary battery 400, the temperature of the auxiliary
battery 400, the voltage of the auxiliary battery 400, or the
SOC condition of the auxiliary battery 400 1n step S102 are
unsatisiied.

Accordingly, the updated control apparatus 100 sets a
total charge amount X as the charge amount of the main
battery 300 to determine the entry reference of the main
battery (S104). That 1s, the update control apparatus 100
may determine whether to enter the update 1n consideration
of only the charge amount of the main battery 300 with a
restriction on use of the auxiliary battery 400.

The update control apparatus 100 determines whether a
value obtained by subtracting an OTA discharge amount
(discharge amount required to perform OTA) from the set
total charge amount X satisfies a main battery SOC possible
condition (S105). In the instant case, the main battery SOC
possible condition may be determined 1n advance by experti-
mental values.

Accordingly, when the value obtained by subtracting the
OTA discharge amount from the total charge amount X 1s
greater than the main battery SOC possible condition, the
update control apparatus 100 starts an OTA update (S107),
and ends 1t when the OTA update 1s completed (S108).

On the other hand, when the value obtained by subtracting
the OTA discharge amount from the total charge amount X
1s greater than the main battery SOC possible condition, the
update control apparatus 100 determines that the charge
amount ol the main battery 300 1s insuflicient for the OTA
update (8106), and returns to step S101 and re-determines
the status of the auxiliary battery 400 to re-determine
whether to perform the OTA update.

Accordingly, according to various exemplary embodi-
ments of the present invention, 1t 1s possible to smoothly
perform the OTA update by changing the power supply
method depending on the statuses of the main battery 300
and the auxiliary battery 400 during the OTA update of a
vehicle to which a dual-power supply 1s applied. Further-
more, according to various exemplary embodiments of the
present invention, 1t 1s possible to ensure a starting perfor-
mance even after the OTA update by varying and using a use
area of the main battery 300 depending on the status of the
auxiliary battery 400.

FIG. 3 illustrates a computing system according to vari-
ous exemplary embodiments of the present invention.

Referring to FIG. 3, the computing system 1000 includes
at least one processor 1100 connected through a bus 1200,
a memory 1300, a user interface input device 1400, a user
interface output device 1500, and a storage 1600, and a
network interface 1700.

The processor 1100 may be a central processing unit
(CPU) or a semiconductor device that performs processing
on commands stored in the memory 1300 and/or the storage
1600. The memory 1300 and the storage 1600 may include
various types of volatile or nonvolatile storage media. For
example, the memory 1300 may include a read only memory
(ROM) 1310 and a random access memory (RAM) 1320.

Accordingly, steps of a method or algorithm described 1n
connection with the exemplary embodiments included
herein may be directly implemented by hardware, a software
module, or a combination of the two, executed by the
processor 1100. The software module may reside 1 a
storage medium (1.e., the memory 1300 and/or the storage
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1600) such as a RAM memory, a tlash memory, a ROM
memory, an EPROM memory, a EEPROM memory, a
register, a hard disk, a removable disk, and a CD-ROM.

An exemplary storage medium 1s coupled to the processor
1100, which can read information from and write informa-
tion to the storage medium. Alternatively, the storage
medium may be integrated with the processor 1100. The
processor and the storage medium may reside within an
application specific itegrated circuit (ASIC). The ASIC
may reside within a user terminal. Alternatively, the proces-
sor and the storage medium may reside as separate compo-
nents within the user terminal.

The above description 1s merely illustrative of the tech-
nical 1dea of the present invention, and those skilled 1n the
art to which various exemplary embodiments of the present
invention pertains may make various modifications and
variations without departing from the essential characteris-
tics of the present invention.

For convenience in explanation and accurate definition 1n

22 4

the appended claims, the terms “upper”, “lower”, “inner”,
“outer”, “up”, “down”, “upwards”, “downwards”, “front”,
“rear”, “back”, “mside”, “outside”, “mwardly”, “out-
wardly”, “interior”, “exterior”’, “internal”, “external”, “for-
wards”, and “backwards’ are used to describe features of the
exemplary embodiments with reference to the positions of
such features as displayed in the figures. It will be turther
understood that the term “connect” or 1ts derivatives refer
both to direct and indirect connection.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for
purposes of 1illustration and description. They are not
intended to be exhaustive or to limit the present invention to
the precise forms disclosed, and obviously many modifica-
tions and varnations are possible 1 light of the above
teachings. The exemplary embodiments were chosen and
described to explain certain principles of the present inven-
tion and their practical application, to enable others skilled
in the art to make and utilize various exemplary embodi-
ments of the present invention, as well as various alterna-
tives and modifications thereof. It 1s intended that the scope
ol the present invention be defined by the Claims appended
hereto and their equivalents.

What 1s claimed 1s:

1. An update control apparatus to which a dual-power
supply 1s applied, the update control apparatus comprising:

a communication device configured to obtain update

soltware for an update target controller from a server;

a processor configured to determine whether to perform

updating of a vehicle using the obtained update soft-
ware by determining statuses ol an auxiliary battery
and a main battery of the vehicle; and

a storage configured to store data and algorithms driven

by the processor,

wherein the processor 1s configured to:

depending on whether the status of the auxiliary battery
satisfies a predetermined condition,

determine a total charge amount by use of a charge
amount of the main battery, or determine the total
charge amount by use of the charge amount of the
main battery and a charge amount of the auxiliary
battery.

2. The update control apparatus of claim 1, wherein the
processor 1s configured to determine at least one of a
communication state, a temperature, a voltage, or a state of
charge (SOC) value of the auxiliary battery.

3. The update control apparatus of claim 2, wherein the

processor 1s configured to determine that the auxiliary
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battery 1s 1n an updatable state when the processor concludes
that the communication state of the auxiliary battery 1s
normal, the temperature of the auxiliary battery satisfies a
predetermined range, the voltage of the auxiliary battery 1s
smaller than a predetermined maximum voltage, and the
SOC value of the auxiliary battery exceeds a predetermined
usable SOC.
4. The update control apparatus of claim 1, wherein the
processor 1s configured to determine whether to perform the
updating of the vehicle by comparing the total charge
amount with a discharge amount required for the updating.
5. The update control apparatus of claim 1, wherein the
processor 1s configured to perform the updating when a
value obtained by subtracting a discharge amount required
tor the updating from the total charge amount 1s greater than
a predetermined SOC reference value of the main battery.
6. The update control apparatus of claim 1, wherein the
processor 1s configured to determine the statuses of the
auxiliary battery and the main battery for updating the
vehicle when 1gnition of the vehicle 1s turned off.
7. The update control apparatus of claim 1, wherein the
processor 1s configured to control a use area of the main
battery to be varied and used depending on the status of the
auxiliary battery.
8. A vehicle system comprising:
a first battery;
a second battery; and
an update control apparatus configured to determine
whether to perform updating of a vehicle by determin-
ing statuses of the first battery and the second battery,
wherein the update control apparatus 1s configured to:
depending on whether the status of the second battery
satisfies a predetermined condition,

determine a total charge amount by use of a charge
amount of the first battery, or determine the total
charge amount by use of the charge amount of the
first battery and a charge amount of the second
battery.

9. The vehicle system of claim 8,

wherein the first battery supplies power when starting the
vehicle, and

wherein the second battery supplies power when 1gnition
of the vehicle 1s turned off.

10. The vehicle system of claim 9, further including:

a battery management device conﬁgured to monitor the
statuses of the first battery and the second battery to
provide information related to the statuses of the first
battery and the second battery to the update control
apparatus.

11. The vehicle system of claim 9, wherein the update
control apparatus 1s configured to determine at least one of
a communication state, a temperature, a voltage, or a state of
charge (SOC) value of the second battery.

12. The vehicle system of claim 11, wherein the update
control apparatus 1s configured to determine that the second
battery 1s in an updatable state when the update control
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apparatus concludes that the communication state of the
second battery 1s normal, the temperature of the second
battery satisfies a predetermined range, the voltage of the
second battery 1s smaller than a predetermined maximum
voltage, and the SOC value of the second battery exceeds a
predetermined usable SOC.

13. The vehicle system of claim 8, wherein the update
control apparatus i1s configured to determine whether to
perform the updating of the vehicle by comparing the total
charge amount with a discharge amount required for the
updating.

14. The vehicle system of claim 8, wherein the update
control apparatus i1s configured to perform the updating of
the vehicle when a value obtained by subtracting a discharge
amount required for the updating from the total charge
amount 1s greater than a predetermined SOC reference value
of the first battery.

15. An update control method comprising:

obtaining, by a processor, update software for an update

target controller from a server;

determiming, by the processor, whether to perform updat-

ing of a vehicle using the obtained update software by
determining statuses of an auxiliary battery and a main
battery of the vehicle; and

performing, by the processor, the updating of the vehicle

depending on a result of the determining,

wherein the performing of the updating of the vehicle

includes:

determining a total charge amount by use of a charge
amount of the main battery and a charge amount of
the auxiliary battery when the status of the auxiliary
battery satisfies a predetermined condition; and

determining whether to perform the updating of the
vehicle by comparing the total charge amount with a
discharge amount required for the updating.

16. The update control method of claim 15, wherein the
performing of the updating of the vehicle includes deter-
mining at least one of a communication state, a temperature,
a voltage, or a state of charge (SOC) value of the auxiliary
battery.

17. The update control method of claim 16, wherein the
performing of the updating of the vehicle includes deter-
mining that the auxiliary battery 1s in an updatable state
when the processor concludes that the communication state
of the auxiliary battery 1s normal, the temperature of the
auxiliary battery satisfies a predetermined range, the voltage
of the auxiliary battery i1s smaller than a predetermined
maximum voltage, and the SOC value of the auxiliary
battery 1s smaller than a predetermined usable SOC.

18. The update control method of claim 16, wherein the
performing of the updating of the vehicle further includes:

determiming the total charge amount by use of the charge

amount of the main battery when the status of the
auxiliary battery does not satisiy the predetermined
condition.
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